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ANEW BLOOD-FLUKE, CARDICOLA FORSTERE, (DIGENEA: SANGUINICOLIDAE)
OF SOUTHERN BLUE-FIN TUNA (THUNNUS MACCOYIH IN AQUACULTURE

by Tnomas H. Criss™, MArDN DANTIRE & BARRY MUNDAY!

Summary

Cise, T, He, Do, Mo & Mosoay, Be Q20000 A new blood-Ttuke, Curelicobu forstert, (Digenca
Sangncolidaey ol sowhern blue-Cin wna (Flutrmns mweaccen i) w squaculore. Dans, B Soc, 8 s, 1242,

F17-120, 30 Novenber, 2000,

Carclicali forsterd sp. nov, {Digene: Sanguinicolidie) is deseribed 1rom (he heart o captive sonthern blue 1in
Wi Hunns wdecovii Cseombridaey, rom: Sowth Avsalia, The new species is distinguished ioin ot
species of Candicota by s very exiensive 1estix, The lenggh of s oesaphazus, the length of s et covean and the
lornn of it ovary, Cardiced sypithe appears o be associned with Treart and gif) fesions?,

Introdaction

The southern Muc-1n wn (Thnaas meaccoviiy his
becen used For aquaculiture in sonthern Austealin since

1992, “The indostry s hased on the captire of

Juvenile Jish and their subsequent fattening over a
period of 6-9 months. The wma have been subyect (o
remarkably Tew diseases so far Heve we report a new
parasite. @ sunguinicadid blood-fluke: the associuted
pathogenesis will be described elsewhere.

Materials and Methods

UVremiatades were collected  Trom the hearts o
lreshly-killed fish hosts and Tixed by pipetting them
into near boiling phosphite bullered saline Tollowed
hy immediate preservation in 109 neatral bolTered
formalm, Whoele-mounts were statned wilt Mayer's
haemutosyling eleared with methyl sulicylile and
mounted in Cunuda balsim, Specimens lor
sectioning were cinbedded in paralTin wix, stoined
with Taeowatexylin and eosin and monnted in
NDEPEX. The Tollowing abbreviations are nsed:
ANC, The Australian Hehwinthological Collection al
the South Austeadian Museum, Adelaide: QM.
Quecaslimd Muscum, Brishane,

" Departient of Micrebiology and Pagisiolopy, The University ol
Claeenshind Brislune Qul 0172

CSpeneer Institme of EAFE 2 Lodvr S1, 0000 iacoln SA S6di
Schowl of Bromedival Science, Universiy of “lisarania, Locked
Bug 320 ) anaceston "Tis. 7250,

FCorgearr, S E 199y Histopaioliagical changes i, and immime
oGt Dl spullern et sina CHBama ey imecisd
Wity Condicoly < (I@eneas Sasginsicolidac) Noinies hesis,
LRiIVersity ol Bisnvniia tiipuls e,

Systemiatics

Family Songuinicolidae von Gralt, 1907
Curdicofa Short, 1953

Cardicola forsteri sp. nav.
(F1G. 1)

Type Josr: Scombridue - Tl eecovii
(Castlenan, 1872).

Type locality: O Rabhit 1slind, South Australia,
MP36" S5, 135739 |

Other focafies: Louth Island, South Australin, 347
35'S, 135"57' L.

Site. heart,

Material excauined: 15 adulis incliding 3 seis of
histological sections from Rabhit 1s.. 11 Trom Lonth
15,

Depasition wf  specumeny: Holotype  and 9
paratypes (including 3 sels of sections) ANIC 2833t
= 2R3400, 5 paratypes QM G 218017-21.

Doseription

(Measurements i o ol 10O wrasid adults imeans
n parenthesis )

Bady  lkneeolate. highly  compressed  dorso-
ventrally, slmost 1Tal venwrally and convex dorsally,
25123088 (3228) x 6O0R-W2N (759, ‘Tegumental
spines restricted o distinet venire-fateral rows, (g,
I &, e d) Nerve comminsire dorsal Lo oesophigis
and just posterior o mteriar end of bady: main nerve
hundles highly promument in anterior halt of hody
and - diseeruible ulthost o posterior cid o ey,
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Ablwevicnions: I

vilcllarine v - vas defereas, vd

Vi, U Cardie ol forsteri sp. nov. AL Adulle ventral view. B, Tenninal genitalia, ventral view. C. Marginal spines, veniral
female pore, ln — latecal nerve, mi — muscle fihres, mg — Mehlis” gland, mp - nuide pore, s —
miar2inal spines, o — avary, oc — oviducal chamber, oe — aesophagns, sy = seommal vesicled

view. D, Mirginal spines and lateval muscles in transverse section. Scale bars = 500 mm Ay 200 mm B M wun C, D,

virethne duet.

tesfis, U - uleris,
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Mol inconspicuaus, opening venlro-subterminally.
Oesophugus Inghly  muscolar straight. 8I6-1136
(LOTA) Tong, 29.1-33.4 (31.5)% body length, Cueca
Heshaped. sinvous: extending anteriofly 1o 672-42%
(B33 from anterior end ol body; posterior cueca
vty of distinetly uneven length. extending 1o
S60-912 0177) Frnm posterior end ol hody. Testis
sty indistinet and ditficult o discern, intria dand
extri-caceal, extending from ovary posteriorly (o just
hehind nervoos commissure anweriorly: penetrated
by dorso-ventrally  onentated  muscle  hbres
thravghout  Vay o deferens hroad,  prontinent,
aprgarating idyventrally 1o wesds, anning sinuotsly
postertorly, dorsal Lo ovary and venlral 10 ulerus
buetare entering seminal vesicle. Cirrus-sac absent.
Seniimal vesicle elongate, evenly curved, H6-238
(17403 Z0-04-(45) Mule gepital pore sinisteo-dorsdl,
close W lateral murgin of body. Ovary irvegeubarly
labed, penelrated by dorso-ventrally - orientited
niusele [bres throughout. 13R-321 (237) v 263-402
(3760, Oviduel originating postenorly and passing
postetiorly pmmediately w expand nw ovidical
climber ol virrble size confuining cither ppeyles
fand perhaps 2yootes) or sperm: il Tilled with sperin.
cliber may hecome relatively cnormaus — up Lo
57 s s Duet cmerging from ovidueal chamber
Joined by vitelline duct then wming antero-medially
ol Tormiog powvpe surrounded by prominent
Ml aland cells: Vielline follicies are dilTase and
throtghout hody foom level ol anterior margin ol
ovary (sometomes fateral Lo ovary s well), dorsal
i ventral o testis, and as far anteriory as nervows
commiissure. Vitellme duct passes venwal (o testis
and o ovary. Wieras Tilled wath cpgs, wanding
sinuonsly o ovary and then posterioly o female
serilal pore, divectly anterior 10 and well sepurited
from male pore. Fges very  thinswalled and
comrpressed agamst cach ather: 1927 (235 « 11-16
(1) Exdretory system ot absdrved.

Favntalingy

The species iy named fue Mre Ron Forster. South
Australion tomu Givmer. e recogmnon ol s
contribubion 1o the development of the enlighiened
e ment Gl eaptive Wi,

Discussion

The new species shows close alfinity with the
venns Ceardicala Shor. 1933 and s here identilied as

a o now  spedies o that  genos, Cardivald s
distinguisbiuble  from other  wenera ol marine

Sangnimeohidae hy the combinution ol an H-shaped
oul o single Torgely inter-caedal lestis. luck of o
crrus sac,  pust-ovariap - utenis  amd - separite
subtegingl genitul poces (Herbert ¢f of, 19941 The
present species agrees with all these charaglers excepl

that the Lestis 15 buth infer- and extra-caecal, although
one other species of Carficeda. C nigilny Yanugot.
1970, alsa hus o purely exte-caecal esis. Only
species o Deonacyliy - Linton, 1910 and
Peaesonellymn Overstreel & Kee, 1989 also hine
extrd-cacca) testes. Species ol Oeomiueyiiy Linton,
T have a esnis caomprising “longitudinadly
clomgited wings™ (Yamugguti 197() which exiend
leera) fo the caeci in g forne entirely ditterent from
that seen in the present species. The distribution ol
the vitelbirium i the sole specics of Pearseneltun, I
corventin Overstrect & Raie. 1989 s comparahle w
that of the preseit species, being both apterior to the
caccal brturcation angd Biteral (o the postenor wieci,
hui that genus is distinet from the present species in
posseasing a cirrts-sac (Overstrcet & Kaie 1989).

Curdivcole wals evedted (Shonr FO5T) tor Ol
Short, 1953 Jrom lwo o species ol - Cyueyeion
(Sciaenidac ). Subsequently, nine further species hive
been deseribed or comibined with tis genos (Siath.
19970 namely Cahi Yamaguu. 1970, € cardicolu
(Manter. 1947) Shoet, 19530 €0 chaetodontis
Yomaguti, 1970, C coriducis Mianler, 1954, ¢
randiv Lebedey & Mantaev. 1968 (nof mentioned by
Smithy 1997a:hy, €. pweilis: Yamagou, 1970,
Whnend Manter. 19540 € comyitie it Lehedey &
Muinae, 1968 and €2 brasiliensiy kKpolt & Agbate,
1992, Twao ol the species. € ahi ond O congeneia
Tve been reported lvom (e (Faoly Scombridae.
subluamily Thunninae).

The present spedies i bpmedtely distinguished
from all these species by Ihe more extensive
distribution af the testis which s both anteriar (o the
caccal brfurcanon amd well Lateral 10 the posteriorly
directed caeca, In this stody, however, we found the
distribulvn of the feshy excecdmgly ditheult (o
interpret and, although we Tind i convincing as a
speties-level chiracter. we comelude that it s not an
ideal churacter for recognition of species in this
senus, Fortunately, several other characters also serye
1o distinguish this species, The length of the
ocsophugus, occupymg 29-33% of the body lensth
serves o distinenish i feomt ©0 alid mowhichal is very
showt (appros. 8% ) and species i which i i very
long C cardieata (4150 and Co laewed (3000, The
relatively very shorl posterionr cuccsl o C conldrdiena

and the short divergent anterorly directed cuedi ol C

braxiivases, C. ¢hoetodondiy, Coomggi(is and €
whtptreni are distroet front the relatyely long posterion
caecit and the parallel anteriorly directed caeca ol the
present species. The present species generally
resembles Co onpreefacis hut has o vefauvely bpey
and arvegulorly lobed rather than smoath ovary ind
hos relatvely shorter anteriorly directed ol caevi.
Frnal by, €0 wramdis Trom ol (Mehedie spo) s
mueh Larzer worm (.7 7.0 mum Tong comppured wilh
2537 mim lor the present species). s eceneral
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organisation Is similar to that of the present species
except that the testis is described as a single mass
immediately behind the caecal bilurcation.
Overstreel & Kegie (1989), Herbert ¢ al. (1994)
and other authors have Trequently referred 1o the
presence ol numerous dorso-ventralty orientated
“ducts™ or “structures™ in sanguinicolids. These
olten puss through the gonads, Such structures are
abundunt in Cardicola  forsteri and are  here
interpreted, as suggested in Herbert ef al. (1994), as

muscle fibres, This interpretation appears reasonahle
in terms ol the appearance of these refringent
struetures and in terms of function in trematodes
where the requirement for flattening against the
walls of bload vessels is clearly of great importance,
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